Recombinant overexpression of camel hepcidin cDNA in Pichia pastoris: purification and characterization of the polyHis-tagged peptide HepcD-His.
Hepcidin, a liver-expressed antimicrobial peptide, has been demonstrated to act as an iron regulatory hormone as well as to exert a wide spectrum of antimicrobial activity. The aim of this work was the expression, as secreted peptide, purification, and characterization of a new recombinant polyHis-tagged camel hepcidin (HepcD-His) in yeast Pichia pastoris. The use of this eukaryotic expression system, for the production of HepcD-His, having 6 histidine residues at its C terminus, was simpler and more efficient compared with the use of the prokaryotic system Escherichia coli. Indeed, a single purification step was required to isolate the soluble hepcidin with purity estimated more that 94% and a yield of 2.8 against 0.2 mg/L for the E coli system. Matrix-assisted laser desorption/ionization time-of-flight (TOF)/TOF mass spectrometry of the purified HepcD-His showed 2 major peaks at m/z 4524.64 and 4634.56 corresponding to camel hepcidin with 39 and 40 amino acids. Evaluation of disulfide bond connectivity with the Ellman method showed an absence of free thiol groups, testifying that the 8 cysteine residues in the peptide are displayed, forming 4 disulfide bridges. Circular dichroism spectroscopy showed that camel hepcidin structure was significantly modified at high temperature of 90°C and returns to its original structure when incubation temperature drops back to 20°C. Interestingly, this peptide showed also a greater bactericidal activity, at low concentration of 9.5μM, against E coli, than the synthetic analog DH3. Thus, the production, at a large scale, of the recombinant camel hepcidin, HepcD-His, may be helpful for future therapeutic applications including bacterial infection diseases.